There are not many studies pertaining to the spinal or limb abnormalities in people with intellectual disabilities, without a clear profile of these deformities of them, efforts to understand its characters and improve their quality of life will be impossible.
Introduction
There are not many literature pertaining to the spinal or limb abnormalities in people with intellectual disability (ID) in the previous decades. One of many earlier studies, G. B. Solitare described "The spinal cord of the Mongol" in 1969, he reported four autopsies on Mongols (now Down syndrome) to examine their spinal cord lesion (Solitare, 1969) . Smith, Schindeler, Elbualy and Shear (1970) indicated that limb abnormalities are occasionally found in populations of ID individuals. Recent studies, Tangerus, Hestnes, Sand and Sunndalsfoll (1990) indicated that there is a significant increase in degenerative changes in the upper part of the cervical spine in Down's syndrome. Maclachlan et al. (1993) also concerned that adults with Down syndrome are at high risk of high prevalence of degenerative disease of the cervical spine and consideration should be given to this diagnosis in the appropriate clinical setting.
The consequences of spinal or limb abnormalities in people with ID are complicated. Mori et al. (2005) examined the correlation between spinal characteristics and respiratory function in patients with severe physical disabilities and ID. These observations suggest that the spinal abnormalities affect respiratory patterns in a restrictive manner and increase the respiratory change rate during tidal breathing. Lutkenhoff & Oppenheimer (1997) described the adolescents with spina bifida "Young people with spina bifida with have many questions about themselves and their futures which they may not want to ask of their parents or doctors. Even if they do ask, there is likelihood that the person asked won't know the answer".
However, without a clear profile of spinal or limb deformities in people with ID, efforts to understand its characters and improve their quality of life will be impossible. Therefore, the purposes of this paper were to describe the prevalence and related factors of spinal and limb abnormalities in adolescents with ID.
Methods
This sample group is part of a retrospective, cross-sectional study that examines the health examination results for children and adolescents with ID Lin et al., 2010a Lin et al., , 2010b . Subjects were recruited from three special educational schools, the adolescents with ID who participated in health examinations as they enrolled into schools at the first year. The examination includes body physical exam, biochemical (blood, urine and stool specimen) and X-ray check-up. The study was designed to analyze all the health examination charts which included all eligible aged 15-18 years adolescents with ID from all three special schools. Research ethical approval and written informed consent were obtained from all the study special schools. 
Results
A total of 822 aged 15-18 years adolescents with ID were recruited to this study. The mean age of study subjects was 15.69±0.75 years old, 60.7% subjects were boys and 39.3% were girls. In our samples, most of the people with ID had a moderate level of disability (52.7%) and severe and profound disability accounting for 29.6%. There was nearly seventy percent of the study subjects were ID solely while 30.5% were affected by multiple disabilities (ID accompanied with other disabilities) as well. With regard to the physical figure of the subjects, the results of BMI analysis indicated their average score was 22.2 and 34.1% subjects were normal, 13.7% were overweight, 24.9% were obese and 27.3% were underweight. The physical observation and X-ray test results showed that there were 14.5% and 8.5% cases had spinal and limb abnormalities in the study. However, the factors of disability type and disability level were statistically correlated to limb abnormalities in adolescents with ID. Those adolescents with multiple disabilities (abnormal prevalence=19.3%) were more than 5 times to have limb abnormalities than the ID solely cases (abnormal prevalence=3.7%). In addition, the more serious of the disability level, the more prevalent of the limb abnormalities in adolescents with ID in the study (p<0.001). Table 4 also found that spinal abnormality was significantly correlated to limb abnormality in the study subjects (p<0.001). 
Discussion
Traditionally, the medical care needs and problems of persons with ID living in the general community have received limited attention in healthcare systems (Minihan & Dean, 1990; van Schrojenstein Lantman-de Valk et al., 1997; Lin et al., 2007; Lin, 2009; Lin, Yen, Wu, & Kang, 2009) people with ID can enjoy the same health right as the general population, the health care system should take further steps to develop an appropriate monitoring system and health services for them . This paper aims to examine the prevalence and related factors of spinal and limb abnormalities in adolescents with ID. We found that there were 14.5% and 8.5% cases had spinal and limb abnormalities in the study based on physician's observation and X-ray test. Factors of BMI level and limb abnormalities were significantly predicted the spinal abnormality occurrence in those adolescents with ID. Gender, disability level and have a spinal abnormality were variables that can statistically correlated to limb abnormality condition. Smith, Schindeler, Elbualy and Shear (1970) stated that sometimes the limb abnormalities may be so characteristic of a syndrome that the diagnosis can be made directly. In most instances, the limb abnormality is not specific and it is only diagnostic when the total clinical complex is examined. They highlighted the limb abnormalities in people with ID may frequently suggest a specific diagnosis or syndrome. The present study highlights the high abnormal rate in spinal and limb among adolescents with ID needed to pay much attention in healthcare system. Many studies have provided the opportunities to therapy or correct of spinal or limb abnormalities. Burch, Clegg and Bailey (1987) demonstrated that electronic switches can be used effectively as therapeutic tools to correct improper posture of the individuals during functional daily activities. Behavior therapy or physical therapies are also good tools to promote independent ambulation in people with ID (Horton & Taylor, 1989) . Generally, physical rehabilitation following spinal cord injury-related paralysis or abnormalities has traditionally focused on teaching compensatory techniques, thus enabling the individual to achieve daily function despite significant neurological deficits (Sadowsky & McDonald, 2009) . They supported the idea of utilizing physical activity and exercise are not luxury, but needed therapeutic intervention to manage the condition such as spinal cord injury, and eventually other disorders of the CNS like stroke and CP.
Two limitations in the present study need to be pointed out. First, we only recruited cases who studying in special schools; it may not represent the full situations of adolescents with ID. Second, the health exam results lack double check of another health setting will possible affect the results. However, this study provides a general profile of physical deformities among adolescents with ID. To ensure that people with ID receive an appropriate quality of care, it is important to have a precise understanding of the ways in which the needs of them who have spinal or limb deformities differ from the sole ID and the general population as a whole. 
